is, deaths between the second and the 28th day. The cases with haemorrhagic pneumonia, however, were, at least at term, smaller than the cases of extrauterine pneumonia, and cases of massive pulmonary haemorrhage showed evidence of growth retardation at all gestations.
is evidence that haemorrhagic disease is several times commoner in African than in white infants (Lanzkowsky et al., 1967) . All our 13 cases were in white infants, and in each one the vacuum extractor had been used. No cases of subaponeurotic haemorrhage have been seen in our hospital in over 12,000 deliveries by other methods. It is well recognized that the incidence of haemorrhagic disease of the newborn does not correlate closely with the prothrombin time. Other factors, such as trauma, or temporary hepatic insufficiency from hypoxia, infection, or immaturity, play a part.
While the relationship of subaponeurotic haemorrhage to vacuum extractor in our hospital can leave little room for doubt that the trauma inflicted on the soft tissues of the foetal scalp is an important aetiological factor, the fact that in seven of the nine cases in which it was measured the thrombotest activity was less than 15% indicates the even greater influence of the blood-clotting mechanism. Indeed, it is clear that delivery by vacuum extraction when associated with a thrombotest activity below 10 % constitutes a grave risk of fatal or dangerous haemorrhage in the baby. It was a disappointment to us that the routine administration of phytomenadione by intramuscular injection to every infant born by vacuum extractor did not abolish subaponeurotic haemorrhage, or in fact prevent fatal haemorrhage, in one infant. As paediatricians we are not competent to pronounce on the merits of delivery by vacuum extractor in contrast to other instrumental methods, and several experienced obstetricians have written enthusiastically on its use (Malmstrbm, 1964; Willocks, 1962; Chalmers, 1964) .
We think it appropriate, however, to present the undesirable effects which we have encountered. We now believe that, if possible, the thrombotest should be performed as soon after birth as possible in every infant on whom the vacuum extractor has been used. As our experience indicates that the action of vitamin K1 is not rapid enough to prevent massive bleeding consideration might be given to the transfusion of fresh frozen plasma, 10 ml./kg., in every infant born by vacuum extraction and with a thrombotest activity at or below 10%. This policy has already been shown to lessen the risk of death from intracranial haemorrhage in infants of low birth weight with low thrombotest levels (Gray et al., 1968) .
Comparison of Birth Weight/Gestation Distribution in Cases of Stillbirth and Neonatal Death According to Lesions Found at Necropsy JEAN FEDRICK,* M.A. British Medical Journal, 1969, 3, 745-748 ummary: The birth weight/gestation distribution of a large series of cases of perinatal death has been analysed according to the lesion (or lesions) present at necropsy. Among the lesions associated with low gestation babies dying with hyaline membranes have a much higher mean birth weight for gestation than either the babies with intraventricular haemorrhage or "no cause found." Among infants dying of intrapartum asphyxia or cerebral birth trauma it was found that those who were stillborn with trauma had, at term, a significantly higher mean birth weight than the control livebirths, and that, at all gestations, the stillbirths with trauma were, on average, heavier than the babies dying neonatally with this lesion. Cases of intrapartum asphyxia were smaller than the stillbirths with trauma, but those dying during the second stage of labour were larger than those dying during the first stage.
Cases of intrauterine pneumonia-that is, stillbirths and first-day deaths-were also shown to be larger for length of gestation than cases of extrauterine pneumonia-that Introduction Though many authors have studied the birth weights or, more rarely, the periods of gestation of a series of cases in which perinatal death occurred, only occasionally has the combination of birth weight with gestation been examined. As this is a valuable indication of whether the foetus or infant concerned was in "distress" before the actual processes of labour and delivery began (Gruenwald, 1963) Results and Comment A preliminary analysis of the gestational distributions of the lesions (Table I) shows that, as might have been expected, the lesions of predominantly short gestation are hyaline membranes, intraventricular haemorrhage, and no cause found, whereas massive pulmonary haemorrhage is mainly prevalent among babies delivered at term. The other lesions are also frequently found among postmature births, this being especially true of intrauterine pneumonia and asphyxia during the second stage of labour. Fig. 1 that, whereas the cases of hyaline membranes have a mean birth weight, at pre-term gestations, slightly less than BRIISH that for the control livebirths-a result confirmed by deSa (1969)-the cases of intraventricular haemorrhage have a much lower mean birth weight. This is also true of the cases of no cause found ; and it is interesting to note that Fairweather et al. (1966) remarked especially on the low birth weights found in babies in this category. At longer gestations the figures for hyaline membranes are somewhat misleading: a study of organ weights (Butler and Alberman, 1969; Fedrick and Butler, 1969b) has shown that the babies in this series born after 36 weeks who appear to be growth-retarded are mostly cases of mistaken gestation. In addition there appear to be a group of babies delivered at term, of normal birth weight, which have a coexisting pulmonary infection and are thought to belong to a different pathological entity (Wade-Evans, 1961) . In contrast, when the organ weights of those babies with intraventricular haemorrhage and no cause found who were delivered at term were examined they were seen on the whole to be typical of the growthretarded infant. Table III shows the mean birth weights of babies with pulmonary lesions more associated with term deliveries (intrauterine, extrauterine, and haemorrhagic pneumonia, and massive pulmonary haemorrhage). It can also be seen from Fig. 2 that, compared with the control livebirths, the babies with massive pulmonary haemorrhage are of very low mean birth weight at all gestations after the 30th week, whereas babies with haemorrhagic pneumonia are not quite so growth-retarded. The differences between the cases of intrauterine and extrauterine pneumonia become apparent only at term, when it can be seen that the latter are on average some 400 g. smaller than the former (Fig. 3) but are nevertheless larger than the cases with haemorrhagic pneumonia. In contrast, the cases of intrauterine pneumonia and asphyxia during the second stage are of about the same mean birth weight as the control livebirths, whereas the cases of trauma neonatal death, asphyxia in the first stage, and (especially) extrauterine pneumonia are of much lower mean birth weight. In contrast, the stillbirths with trauma have a significantly higher mean birth weight than the control livebirths.
Discussion
According to Gruenwald (1965) , growth retardation is the result of chronic foetal distress apparently caused by a variety of conditions. It has been positively correlated with low maternal height (Dawkins, 1965; Schutt, 1965; Dolezalova and Dolezal, 1967) and maternal weight (Dolezalova and Dolezal, 1967) , though Raihi (1967) stated that these correlations are due to the small maternal heart volume of mothers prone to delivery of growth-retarded infants. Correlations have also been found with maternal smoking (Mitchell and Farr, 1965; Ounsted, 1965; Butler and Alberman, 1969) , severe maternal malnutrition (Smith, 1947) , low social class (Dawkins, 1965 Ounsted, 1965 Schutt, 1965) , primiparity (North, 1966) ; maternal megaloblastic anaemia (Stallworthy and Bourne, 1966) ; chronic nephritis (Schutt, 1965) , as well as with severe toxaemia (Dawkins, 1965; Gruenwald, 1965; MacGillivray, 1965; Dolezalova and Dolezal, 1967) . Nevertheless, as Waiker (1965) has pointed out in his study of babies of birth weight less than 2,500 g. delivered at term, there is no apparent clinical cause for the growth retardation in about half of the cases. Benirshke and Driscoll (1967) stated that the placenta of growth-retarded babies is usually small for the gestational age, but that there seems to be no other uniform distinction between the placentas of these infants and those of normal weight for their gestation. Dolezalova and Dolezal (1967) , however, found an increased incidence of placental anomalies among the cases in their series.
The lesions considered in this paper fall into two main categories: (1) the lesions of extreme immaturity-hyaline membranes, intraventricular haemorrhage, and no cause found ;
and (2) 
Lesions of Immaturity
From the results presented above hyaline membranes are probably not primarily associated with growth retardation at those gestations where it is most prevalent. Since it has often been observed that growth retardation can be caused by severe maternal toxaemia (Dawkins, 1965 ; Gruenwald, 1965; MacGillivray, 1965) , it is relevant to note that it has been shown (Fedrick and Butler, 1969b ) that severe pre-eclampsia in the mother does not predispose per se to a death with hyaline membranes. On the other hand, the finding that babies with intraventricular haemorrhage are, on the whole, small for their period of gestation agrees with the finding that their mothers have a greatly increased incidence of severe toxaemia (Fedrick and Butler, 1969a) . Thus it can be concluded, with some degree of confidence, that the baby with hyaline membranes is not as likely to have suffered from malnutrition in utero, but that the disease has " attacked " the infant only during or after birth. On the other hand, many of the cases of intraventricular haemorrhage were probably " ill " for some time before delivery.
Lesions of Mature Infants
Trauma.-Kaxrn (1960) stated that the larger the foetus the higher the incidence of death during the birth and the smaller the foetus the higher the incidence of death after birth. A comparison of the stillbirths and neonatal deaths with cerebral birth trauma in the present series has shown that the stillbirth babies are, on the whole, larger for their gestation than babies dying neonatally. There are at least two possible explanations. Firstly, at each gestation there is a normally distributed population which suffers the insult-that is, trauma-a proportion of which die before delivery, and that those who survive the birth process are less likely to die if they are not initially growthretarded. The second theory would postulate that the baby that is growth-retarded is more likely to suffer the insult, but that the bigger baby, though less likely to receive the insult, is more likely to die immediately if it does receive it.
Asphyxia.-Conversely, it would appear that the baby dying of asphyxia during the second stage of labour is on average larger than those succumbing during the first stage. This suggests that the baby which is in "distress" before labour begins, finding the process of labour to be the " last straw," succubs rapidly, whereas the larger better-nournished infant would be likely to die only if a severely asphyxiating condition arose (such as prolapsed cord), and this is more likely to occur during the second stage of labour.
Intrauterine Pneumonia.-It is also interesting that the mean birth weights of the cases with intrauterine pneumonia are insignificantly different from those of the controls, whereas the cases with extrauterine pneumonia are smaller. Hence probably the infants who acquire the infection in utero succumb regardless of their size, whereas later it would seem to be mainly the infants who were already growth-retarded that are most likely to die.
Extrauterine Pneumonia, Haemorrhagic Pneumonia, and Massive Pulmonary Haemorrhage.-It is shown above that the cases of massive pulmonary haemorrhage, like those of no cause found, presented among babies who were, on average, very definitely growth-retarded, a result previously reported by Butler (1965) and Hutchison (1967) . The lesions are therefore apparently most prevalent among babies who have suffered from malnutrition in utero, and who were unable to cope with extrauterine life. It could be postulated that their resistance was low to any form of nutritional or other imbalance and that their ability to adapt themselves to circumstances was impaired. It has been found, for example, that massive pulmonary haemorrhage occurs among babies suffering from cold injury (Mann and Elliot, 1957) . It also seems likely from the present data that a similar background of foetal starvation or " distress " is often found among mature babies dying from haemorrhagic pneumonia, and to a certain extent, extrauterine pneumonia. At necropsy many of the babies with these lesions are found to have typically small-for-dates morbidity: relatively small thymuses and livers for their gestation, together with a normalsized brain (Gruenwald, 1965) , and hence a high brain-overliver ratio (Butler, 1965) .
